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PHYS402- Nuclear Physic 
7" April. 2013 
2:00 am to 3:30 pm 


Attempt ALL Questions. 

1 hr 30mins. a _ 
i) Distinguish between charged and uncharged particles. acl 
ii) Define range R of a particle. 2amrks) atter (imrk) 
ety . j i = 
iii) Give three exainples of charged particles that can directly jonize ais 

9 
iv) What is the range of 2 MeV alpha particle in water? For H:0 ( Lele 
(Smrks) 


e land 16 respectively: 


i i ity of 
cle in aluminum given that density 


Atomic Weights for hydrogen and oxygen ar 
v) Determine the range of 10 MeV alpha part! 


aluminum=2 7x10°kgm”™ Gmrks) : 
nt ona slab Sem thick. The intensity ot 


A broad beam of neutrons ts normally incide 
found to be 25% of the 


neutrons transmitted through the slab without interaction is 


incid intensity 
(3mrk) 


i) What is the total interaction coefficient p, for the slab materials? 

ii) What is the average distance a neutron travel in this material before 
undergoing an interaction? (3mrks) 

articles traveling through matter 


i) Give the mechanisms by which charged p 


loose energy. (4mrks) 


down the expression of energy loss due t 
to ionization-excitation, (3mrks) 


ii) Write © bremsstrahlung emission for electron 
or posi 
iii) Consider af 


bremsstrahlung a 


tron in terms of stopping power due 
What fraction of its energy 1s lost as 


) electron with T=5MeV. 
y? .(3 mrks) 


s it stops moving in Aluminum(Z=13 
radiated in (ii) above? (2mrks) 


e down the expression of range of proton and deuteron (2mrk) 


deuteron in air? (3mrks) 


iv) What is the total energy 


i) Writ 
ji) What ts the range of SMev 


iii) Define half-thickness and give its expression (imrk) 


lof2 


a) 


b) 


i) Calculate the half-thickness for 1, = 20m! (2mrks) 
\, 


for transmission of Beta particles. (2mark) 


betas? (3marks) 
iil. 


of thickness 0.1mm? (3marks) 


the expression of the photoelectric coefficient defining all the 
terms involved. (4 marks) 

Calculate the energy of a light photon of wavelength 0.7 4am. 
When this photon strike a certain metal. Calculate the velocity 


of the exited electron whose binding energy is equal to2.5eV 


c). t) What is Pair production? (2 mrks) 


Write down the expression of the mass absorption coefficient 
What is the value of the absorption coefficient for 2 MeV 
What fraction of 2 MeV betas will go through a single Au foil 


P,, =19.3%10? kg/m’ 
Give a brief explanation of the photoelectric effect. Write down 


(2marks) 


(2marks) 


11) Write down the expression of the pair production cross section. (2 mrks) 
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~~ ANSWER ALL 
: E: 2 hours 
a) Differenti 
b) mashes oT € between moving charge and uncharged particle. 
c.) What a power and write down its expression. 
Mw princi ‘ 
prcticins in meer cipal futures that characterize the passage © 
) Writ , : _ 
ite down the interactions responsible for the principal features in c.) above. 


f charged 


“ aad the range in air for 10 MeV protons. 

= ale - range of 10 MeV Proton in water. Density of water is 1000 kg/m? 
is the range of 3MeV deuteron in aluminum using the Braggs Kleeman 

rule and the result in 2 a) above. 


a) What are the light charged particles? 
b) Write down the mechanisms through which light charged particles deposit 
energy and explain briefly each mechanism. 
c) Write down the expression of energy loss due to bremsstrahlung emission and 
define all terms involved. 
Consider an electron with T=SMeV. What fraction of its energy is lost as 
bremsstrahlung as it starts moving in: 


a) Aluminum and 
b) Lead (Al, = 13 and Pp= 82) 
c) Calculate the total energy radiated in2c) above 


al stopping power for electron or positron. 


a) Write down the expression of the tot 
for a particle moving 


b) What is the expression of the effective atomic number Ze, 


in a compound? 
Use the expression in 5 b)to calculateZey for the followings: ; 
a) a particle moving in water.(water consists of 11% H and 89% O) ' 
b) a particle moving in air. (Air consists of 22.9% O, 74.5 %N and een 
Take: { m(O) =16; m(N)=14; m(Ar= 40; Z(O)=8; Z(N) =7 ; Z(AN=18} 


— or. 4. 
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